Abstract. This paper analyzed the content, distribution, and sedimentation mechanism of Cd in Jiaozhou Bay based on investigation data in April, July and October 1985. Results showed that the Cd contents in surface waters ranged from 0.04-0.32 μg L -1 , and were meeting Grade I for Cd (1.00 μg L -1 ) in Chinese Sea Water Quality Standard, indicated that Jiaozhou Bay and the open sea had not been polluted by Cd in 1985. High Cd sedimentation locations were occurring in different regions due to Cd contents were different in surface waters. In April and October, high Cd sedimentation location was in the open sea in where marine current was the major source; while in July, high Cd sedimentation location was in the bay mouth in where stream flow was the major source. In generally, the spatial-temporal of sedimentation features of Cd were determined by pollution sources and the vertical water's effect.
Introduction
Cd is not essential elements for human, but one of the most critical heavy metals which had been causing serious environmental issues in mangy countries and regions. A large amount of Cd-contained waste water and gas were discharged into waters along with the rapid development economic [1] [2] , and was finally discharged into the marine environment [3] [4] [5] [6] [7] . Hence, understanding the transformation and fate of Cd in marine bay is essential to marine environmental protection. Jiaozhou Bay is a semi-closed bay located in south of Shandong Peninsula, eastern Chin. This paper analyzed the content, distribution, and sedimentation mechanism of Cd in Jiaozhou Bay and the open sea, and to provide scientific basis for the research on the source, pollution level and transfer process of Cd in sea waters.
Material and method
Jiaozhou Bay (35°55′-36°18′ N, 120°04′-120°23′ E) is located in the south of Shandong Province, eastern China (Fig. 1) . It is a semi-closed bay with the total area, average water depth and bay mouth width of 446 km 2 , 7 m and 3 km, respectively, and is connect to Yellow Sea in the south. There are more than ten inflow rivers (e.g., Haibo Rriver, Licun Rriver, Dagu Rriver, and Loushan Rriver), most of which have seasonal features [8, 9] . The data was provided by North China Sea Environmental Monitoring Center. The survey was conducted in April, July and October 1985. Bottom water samples in three stations (i.e. 2031, 2032 and 2033) were collected and measured followed by National Specification for Marine Monitoring [10] . (Table 1 ). In comparison with Grade I (1.00 μg L -1 ) of National Sea Water Quality Standard (GB 3097-1997) for Cd, the Cd contents were very low. Once Cd was discharged to the surface waters, it would be transported through the water body, and then to the sea bottom. For the whole year, Cd contents were 0.04-0.32 μg L -1 by mean of vertical water's effect, indicated that Jiaozhou Bay and the open sea had not been by Cd in 1985. Table 1 (Fig. 2) . In July, high value region occurred in Site 2032 in the bay mouth, and there were a series of parallel lines, which were decreasing from the bay mouth (0.17 μg L -1 ) to the open waters (0.12 μg L -1 ) (Fig. 3) . In October, high value region occurred in Site 2031 in coastal waters in the open sea, and there were a series of parallel lines, which were decreasing from the open sea (0.17 μg L -1 ) to the bay mouth (0.04 μg L -1 ) (Fig. 4) . The different distributions of Cd indicated that there might be different pollution sources in different seasons.
Sedimentation process of Cd. The contents of the substances were decreasing contentiously by means of water exchange from the bay and the open sea via the bay mouth [12] . In April, Cd contents were 0.19-0.32 μg L -1 , and were increasing from the bay mouth to the open sea, indicating that high sedimentation location was in the open waters, yet low sedimentation rate region was in the bay mouth. In July, Cd contents were 0.11-0.17 μg L -1 , and were increasing from the bay mouth to the open sea and the inside of the bay, indicating that high sedimentation location was in the bay mouth, yet low sedimentation rate region was in the open sea and inside the bay. In October, Cd contents were 0.04-0.17 μg L -1 , and were increasing from the bay mouth to the open sea, indicating that high sedimentation location was in the open waters, yet low sedimentation rate region was in the bay mouth. In generally, high sedimentation locations were occurring in different positions in different seasons. High sedimentation location was the open sea in April and July, while for October were in the bay mouth.
Sedimentation mechanism of Cd. Stream flow was only one major source of Cd in Jiaozhou Bay, and the source strength was 0.21-0.44 μg L -1 . In April and October, the Cd contents in surface waters were as high as 0.39-0.44 μg L -1 , and were reduced to 0.17-0.32 μg L -1 in bottom waters after the transport through the water body. By means of vertical water's effect [11] , high Cd contents would be transported far away along with the flow direction, leading to the high sedimentation location in the open sea. In July, the Cd contents in surface waters were as low as 0.21 μg L -1 , and were reduced to 0.17 μg L -1 in bottom waters after the transport through the water body. By means of vertical water's effect [11] , low Cd contents would not be transported far away along with the flow direction, leading to the high sedimentation location in the bay mouth. 
